Although the concept of cancer immunotherapy, leveraging the power of the body's immune system to fight cancer, is not new, the past few years have seen a surge in the number of positive clinical trials and FDA approvals for new immune-based cancer therapies. Although antitumor vaccines never fully delivered on their promise as stand-alone agents, antibody therapies targeted at immune regulatory 'checkpoints' and genetically modified T cells delivered via adoptive cell transfer have ushered in a new and exciting period of intense bench and clinical research. [1] [2] [3] [4] Impressive clinical results, especially in tumor histologies that have not been classically associated with response to immunotherapy, have been met with a renewed enthusiasm for this approach, yet significant barriers still exist. [5] [6] [7] [8] [9] [10] Challenges such as off-target toxicity for checkpoint inhibitors and large-scale production issues for adoptive cell transfer of genetically engineered T cells present hurdles that must be overcome. These hurdles are the focus of intense efforts in academic laboratories and in the laboratories of major pharmaceutical companies. In this month's issue of Cancer Gene Therapy, the challenges facing widespread application of adoptive cell therapy are addressed by some of the most well-respected experts in this field. Drs Laurence Cooper and Judy Moyes have done a great job as guest editors for this special edition and have brought together six papers that I believe will be seminal contributions.
Translating novel cell-based approaches to the clinic presents unique regulatory challenges. In the paper, 'Manufacturing genetically modified T cells for clinical trials', Dr Adrian Gee takes us through the major points that must be addressed while manufacturing genetically modified T cells for therapeutic use. In 'Manufacture of T cells using the Sleeping Beauty system to enforce expression of a CD19-specific chimeric antigen receptor', Dr Cooper and colleagues outline their approach to nonviral gene transfer using the Sleeping Beauty system and the selective propagation of CD19-specific CAR+ T cells on activating and propagating cells. Dr Cooper also takes us through the process of translation from laboratory-based experiments to the necessary components of commercial manufacture in his paper, 'Moving from tinkering in the garage to assembly line production: the manufacture of genetically modified T cells expressing chimeric antigen receptors (CARs) comes on line'.
The issue is completed with three additional articles that address improvements on current T-cell approaches as well as improvements on manufacturing processes for commercialization. Drs Isabelle Riviere and Xiuyan Wang review the current manufacturing methods for the large-scale production of clinical-grade tumor-infiltrating lymphocytes, virus-specific and genetically modified CAR-or T-cell receptor-transduced T cells in the context of phase I/II clinical trials as well as the regulatory pathway to get these complex personalized cellular products to the clinic in their paper, 'Manufacture of tumor and virus specific T lymphocytes for adoptive cell therapies'. Dr Andrew Kaiser and colleagues take us through their proposal for a decentralized manufacturing model, where in the future, patients' cells could be processed at the point-of-care in the hospital in, 'Towards a commercial process for the manufacture of genetically modified T cells for therapy'. Finally in the paper, 'Performance-enhancing drugs: design and production of redirected chimeric antigen receptor (CAR) T cells', Dr Bruce Levine reviews the steps involved in isolating, genetically modifying and scaling out the CAR T cells for use in a clinical setting and describes this in the context of inprocess and release testing and regulatory standards. It is my hope that the readers of Cancer Gene Therapy will enjoy this special issue.
